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Nobushige Kato*: On the variation of nodal types in 
the woody plants (1) 

(A contribution to the nodal anatomy 1) 

MUS*: fp SOfS (1) 

Introduction Since Sinnott reported the nodal types of angiosperms in 164 
families covering 34 orders in 1914, many investigators thereafter studied the 
nodal types using the various plants. It is generally believed that the nodal 
region retains primitive features, and in fact the nodal type is usually definite 
within a genus, within a family in many cases, and even within an order in a 
few cases. Sinnott divided the angiosperms into three groups based on the nodal 
types, i.e. (a) unilacunar, (b) trilacunar, and (c) multilacunar types. He con¬ 
cluded that the trilacunar condition is the most primitive type. The fourth 
type, having one gap with two strands (a variety of the unilacunar type) which 
has hitherto been believed to characterize various groups of gymnosperms and 
ferns, was recently demonstrated to occur also at the foliage nodes in a number 
of dicotyledons. Besides there are many transitional forms connecting a, b, and 
c types. Howard (1962) reported many forms of nodal structure in relation to 
the vascularization of the petiole. It is also demonstrated by other students that 
the nodal types of cotyledons, first, second, and third leaves of seedlings are 
different from those of the upper leaves. Concerning these findings, it is im¬ 
portant to verify for example that one type has actually been derived from the 
other. Up to this time, one species has been believed to have a definite nodal 
type in adult plants, and a variability of nodal types in one individual or in 
one species has not yet fully been examined. In this concern, the author studied 
various groups of plants, and some of the results are given below. 

Material and Methods The materials used are branchlets of the year of 
Lindera obtusiloba Bl., Rubus palmatus Thunb. var. coptophyllus O. Ktz., Sorbus 
commixta Hedl., and Poncirus trifoliata Raf., collected by the author from 
March to June in 1965. Using specimens were fixed in 50% alcohol, serial sec¬ 
tions were made at 20 fi, and stained with safranin and fast green. 

Observations Lindera obtusiloba Bl. Usually two forms of the unilacunar 
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Fig. 1. Lindera obtusiloba Bl. Figures are drawn from transections of the nodal 
region, cut at successive levels from lower to upward. Xylem of stem crosslined, of 
departing leaf-trace strands solid black. A (1-3). Unilacunar type with three strands 
associating to a single gap. B (4-6). Unilacunar type with one strand dividing into 
three strands. C (7-9). Unilacunar type with one of the two strands dichotomizing, 
forming resultant three strands. 

type are observed on the same plant. The commoner form is with three strands 
that are coming out from a single gap (Fig. 1 : A). The remaining is with one 
strand from a single gap, and the strand is divided into three at the junction 
with the petiole (Fig. 1 : B). Sometimes the author observed a form with two 
strands from a single gap (Fig. 1 : C). One of these two strands, however, is 
divided into two, so it looks like the commoner form shown in fig. 1 : A. These 
three forms described here are found randomly in the same branchlet. 

Rubus palmatus Thunb. var. coptophyllus O. Ktz. In usual this species is 
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Fig. 2. Rubus Palmatus Thunb. var. coptophyllus O. Ktz. A. Tiilacunar _type. 
B. Pentalacunarjtype. C. Tetralacunar type. 



Fig. 3. Sorbus commixta Hed. A. Pentalacunar type. B, C. Tetralacunar type. 
D. Trilacunar type. 1 1 , ?2> lateral traces. st. stipular bundle. 


of trilacunar type (Fig. 2: A), but in some branchlets of an individual the 
pentalacunar type was observed (Fig. 2: B). In this figure the upper two lateral 
traces are much smaller than the main and the lower two laterals. In some 
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Fig. 4. Poncirus trifoliata Raf. A (1-4). Unilacunar type. B. (5-8), Bilacutiar 
type. C (9"12). Trilacunar type. 4, 8 and 12, Basal end of the petiole. 


cases, one of the two small traces is suppressed resulting the tetralacunar type 
(Fig. 2: C). These nodal types are constant in each branchlet of an individual. 

Sorbus commixta Hedl. Though this species is of pentalacunar type (Fig. 3: 
A), tri- and tetralacunar types (Fig. 3: B, C, D) are also observed. All the types 
are found rather randomly from the lowest to the uppermost nodes of foliage 
leaves in each branchlet as follows : 5-5-5-5-5-S-5; 3-4-4-5-5-5; 3-5-5-5-3-4-3-5. 
These sequences are observed in one individual. The and l 2 traces of the 
tetra- and pentalacunar types are getting fused to one trace in the petiole, then 
from each resultant lateral trace a single stipular trace is set off. 

Poncirus trifoliata Raf. The author observed 50 branchlets, and found that 
nearly a half of them show the unilacunar type (Fig. 4: A), and the rest shows 
the trilacunar one (Fig. 4: G). But sometimes nodes are of bilacunar type (Fig. 
4: B). The trace of the unilacunar type consists of one strand which trichoto- 
mizes and again fuses into one arc at the base of the petiole (Fig. 4: A, 1-4). 
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The main trace of the bi- and trilacunar types also trichotomizes and again fuses 
into one arc associated with one or two lateral traces at the base of the petiole 
(Fig. 4: B, 5-8, and C, 9-12.). These nodal behaviours are constant in each 
branchlet, but these three types are found in one plant. 

Remarks Three forms observed in Lindera obtusiloba suggest that there is a 
phylogenetic relationship between one gap—three strands form and one gap—one 
strand form which trichotomizes. The former is also observed in Kadsura 
jap07iica, and the latter in Cerastium holosteoides and Parabenzoin praecox. 

In general lots of dicotyledons are reported to have an odd number of gaps. 
As mentioned above, however, Sorbus commixta, Rubu-s palmatus var. copto- 
phyllus, and Poncirus trifoliata have an even number of gaps. In this concern 
the bilacunar type of P. trifoliata exhibits an intermediary between the unilacunar 
type and the trilacunar type, likewise, the tetralacunar type of S. commixta, and 
R. palmatus var. coptophyllics also exhibits the same between tri- and pentalacunar 
types. Attention should be focused to the tetralacunar type of the S. commixta 
(Fig. 3: B and C), in which the size of inter-region between the traces varies 
considerably. 

Swamy (1949) reported the fact that the number of leaf traces in the 
Degeneriaceae varies considerably by the stage of ontogeny. That is, although 
the nodes of an adult stem are of pentalacunar type, the first few foliage leaves 
of the seedlings are of trilacunar type. A similar variation in the nodal type 
was reported by Canright (1955). For example, in the Magnoliaceae nodes of 
the first and second foliage leaves in seedlings show the trilacunar types, but at 
those of the upper leaves, traces increase additively. Furthermore numerous 
similar cases can be found in other families which in their adult stage have the 
trilacunar type, while nodes of the seedlings are of the unilacunar type as 
reported by Money and others (1950) for the Monimiaceae. However, there 
appears to be no report which demonstrate the variation of nodal types of 
branchlets in one plants or in a certain species. 

Recently one gap—two strands form has been demonstrated in various dicoty¬ 
ledons. Many workers distinguished it from one gap—one strand form, and 
regarded the former as the most primitive form in the angiosperms. But studying 
carefully the author found many examples with the main trace consisting of three 
strands or one gap—one strand form which trichotomizes. There may be a need 
to confirm whether these types had derived from one gap—two strands form as 
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Canright stated in his paper. Even from the examples mentioned above only, it 
is clearly evident and must be emphasized that a careful observation is needed 
to determine a nodal type of a species based on a large number of nodes of 
branchlets from different individuals. 

The author is deeply indebted to Dr. M. Mizushima for his kind direction. 
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